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Part I 
GENERAL 
Chairman of the Authority : 
MAJOR C. S. R. GRAHAM. 
Vice-Chairman : 
P. J. LIDDELL, Esq., D.S.C., M.A. 
Members of the Authority : 
Appointed by Local Authorities under Section 6(2) and 7 of the Act: 
Cumberland County Council 
L. (Highton, Esq., J. P., D.L., 
J. O. Holliday, Esq., J.P., 
N. F. Hudleston, Esq., 
(To January, 1969) 
(a) W. Jackson, Esq., 
(b) C. F. Johnston, Esq., 
(c) W. E. Knipe, Esq., 
(d) M. P. Nilsson, Esq., M.B.E., J.P., 
E. H. Fleming Smith, Esq., T.D., 
J.P., F.R.I.C.S., F.L.A.S., 
J. Westoll, Esq., J.P., D.L. 
High Barn, Rogerscale, Gockermouth, 
Cumberland. 
The Gale, Silloth, Cumberland. 
Hutton John, Dacre, Penrith, Cumberland. 
Greensyke, Houghton, Carlisle. 
"Stonygarth", Pallaflat, Bigrigg, Egremont, 
Cumberland. 
"Ridgeways", Loop Road South, 
Whitehaven, Cumberland. 
"Burcot," 49 Newlands Lane, Workington, 
Cumberland. 
Hawksdale Hall, Dalston, Carlisle. 
Dykeside, Longtown, Cumberland. 
(one vacancy) 
(a) Appointed on the nomination of Border Rural District Council. 
(b) Appointed on the nomination of Ennerdale Rural District Council. 
(c) Appointed on the nomination of Whitehaven Borough Council. 
(d) Appointed on the nomination of Workington Borough Council. 
Westmorland County Council 
Capt. The Hon. A., G. Lowther, Whitbysteads, Askham, Penrith, Cumb. 
M.B.E., D.L., 
Carlisle County Borough Council. 
I. Burrow, Esq., 31, Lamb Street, Upperby, Carlisle. 
(From October, 1968) 
H. E. Cantwell, Esq., "Fell View," Ash Gate Lane, Wetheral, 
(From July, 1968) Carlisle. 
R. D. Harrison, Esq., Ladywood, Dalston, Carlisle. 
(To April, 1968) 
H. Little, Esq., 31, Marina Crescent, Currock, Carlisle. 
(To September, 1968) 
Capt, C. N. Matthews, M.B.E., Little Bank, Stanwix, Carlisle. 
J.P., D.L. 
B. Appointed by the Minister of Agriculture, Fisheries and Food:— 
(i) under Section 6 (3) (a) — Representing Land Drainage:— 
Major C. S. R. Graham, Crofthead, Longtown, Cumberland. 
W. H. W. Roberts, Esq., J.P., Boothby, Brampton, Cumberland. 
J. R. Slack, Esq., Mealo House, Allonby, Maryport, 
Cumberland. 
(ii) under Section 6 (3) (b) — Representing Fisheries :— 
W. G. Dawson, Esq., 44, Ashley Street, Carlisle. 
P. J. Liddell, Esq., D.S.C., MA., Moorhouse Hall, Warwick-on-Eden, 
Carlisle. 
J. C. Wade, Esq., O.B.E.,, J.P., Hillcrest, Inkerman Terrace, Whitehaven, 
Cumberland. 
(iii) under Section 6 (3) (c) — Representing Agriculture :— 
T. W. Pears, Esq., Woodlea, Nealhouse, Carlisle. 
C. Appointed by the Minister of Housing and Local Government:— 
(i) under Section 6 (3) (d) — Representing Public Water Supply:— 
R. L. Harrison, Esq., B.Sc., (Eng.), 2, Dawlish Avenue, Lynton Park, Cheadle 
F.I.C.E., M.I.W.E., Hulme, Cheshire. 
D. G. Milroy, Esq., M.Eng., Kingfields, 64, Langrigg Road, Morton, 
F.I.C.E., M.I.W.E., Carlisle. 
W. A. Walker, Esq., J.P., Croft House, Elizabeth Street, Working-
ton, Cumberland. 
(ii) under Section 6 (3) (e) — Representing Industry other than Agriculture:— 
W. B. Baker, Esq., "Windyridge," Little Salkeld, Langwathby, 
Penrith, Cumberland. 
A. C. Halfpenny, Esq., "Cartgate," Hensingham, Whitehaven, 
Cumberland. 
It is with deep regret that the Authority records the death on 31st January, 
1969, of Mr. N. F. Hudleston and wishes to place on record an appreciation of his 
services to the former River Board and the Authority. 
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COMMITTEES 
FINANCE AND GENERAL PURPOSES COMMITTEE 
Chairman 
W, H. W. Roberts, Esq. 
Vice-Chairman: 
J. R. Slack, Esq. 
I. Burrow, Esq. 
(From October, 1968) 
A. C. Halfpenny, Esq. 
L. Highton, Esq. 
N. F. Hudleston, Esq. 
(To January, 1969) 
W. Jackson, Esq. 
C. F. Johnston, Esq. 
W. E. Knipe, Esq. 
(From February, 1969) 
P., J. Liddell, Esq. 
H. Little, Esq. 
(To September, 1968) 
Capt. The Hon. A. G. Lowther. 
Capt. C. N. Matthews. 
D. G. Milroy, Esq. 
E. H. Fleming Smith, Esq. 
J. C. Wade, Esq. 
W. A. Walker, Esq. 
The Chairman and Vice-Chairman of the Authority and the Chairman 
of each Standing Committee (ex-officio). 
WATER RESOURCES COMMITTEE 
Chairman : 
Major C. S. R. Graham. 
Vice-Chairman: 
P. J. Liddell, Esq. 
C. F. Johnston, Esq. 
W. E. Knipe, Esq. 
Gapt. The Hon. A. G. Lowther. 
Capt. C. N. Matthews. 
D. G. Milroy, Esq. 
J. R. Slack, Esq. 
E. H. Fleming Smith, Esq. 
J. C. Wade, Esq. 
W. A. Walker, Esq. 
(one vacancy) 
Co-opted Member: 
Major E. Thompson, O.B.E., F.L.A.S., Rosetrees, Lingholm, Keswick, 
Cumberland. 
The Chairman and Vice-Chairman of the Authority and the Chairman 
of the Finance and General Purposes Committee (ex-officio). 
W. B. Baker, Esq. 
H. E. Cantwell, Esq. 
(From October, 1968) 
W. G. Dawson, Esq. 
A. G. Halfpenny, Esq. 
R. L. Harrison, Esq. 
L. Highton, Esq. 
N. F. Hudleston, Esq. 
(To January, 1969) 
W. Jackson, Esq. 
LAND DRAINAGE COMMITTEE 
Chairman : 
J., R. Slack, Esq. 
Vice-Chairman: 
W. Jackson, Esq. 
H. E. Cantwell, Esq. 
(From October, 1968) 
W. G. Dawson, Esq. 
Major C. S. R. Graham. 
N. F. Hudleston, Esq. 
(To January, 1969) 
W. E. Knipe, Esq. 
J. O. Holliday, Esq. 
Capt., The Hon. A. G. Lowther. 
T. W. Pears, Esq. 
W. H W. Roberts, Esq. 
E. H. Fleming Smith, Esq. 
(From February, 1969) 
Co-opted Member: 
Major E. Thompson. 
The Chairman and Vice-chairman of the Authority and the Chairman 
of the Finance and General Purposes Committee (ex-officio). 
FISHERIES AND WATER RECREATION COMMITTEE 
Chairman : 
P. J. Iiddell, Esq. 
Vice-chairman: 
J. C. Wade, Esq. 
W. B. Baker, Esq. 
W. G. Dawson, Esq. 
Major C. S. R. Graham. 
L. Highton, Esq. 
(To November, 1968) 
J . O. Holliday, Esq. 
Capt. The Hon. A. G., Lowther 
Capt. C. N. Matthews. 
M. P. Nilsson, Esq. 
(From February, 1969) 
E. H. Fleming Smith, Esq. 
W. H. W. Roberts, Esq. 
J., R. Slack, Esq. 
J. Westoll, Esq. 
Co-opted Members : 
E. P. Ecroyd, Esq. 
(From March, 1969) 
J. G. Milne Home, Esq. 
W. W. Routledge, Esq., F.C.A. 
(To January, 1969) 
Colonel N. A. Stanley, D.S.O., O.B.E. 
E. B. Totty, 'Esq. 
Low House, Armathwaite, Carlisle. 
Irvine House, Canonbie, 
Dumfriesshire. 
"Knightstone," 24, Brampton Road, 
Carlisle. 
Dalegarth Hall, Eskdale, Cumberland 
"Graigmuir," High Knott Road, 
Arnside, Via Carnforth, Lanes. 
The Chairman and Vice-Chairman of the Authority and the Chairman 
of the Finance and General Purposes Committee (ex-officio). 
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POLLUTION COMMITTEE 
Chairman: 
E. H. Fleming Smith, Esq. 
Vice-chairman: 
W. Jackson, Esq. 
W. B. Baker, Esq. 
I. Burrow, Esq. 
(From October, 1968) 
P. J. Liddell, Esq. 
M. P. Nilsson, Esq, 
T. W. Pears, Esq. 
J. R. Slack, Esq. 
J. C. Wade, Esq. 
H. Little, Esq. 
The Chairman and Vice-Chairman of the Authority and the Chairman 
of the Finance and General Purposes Committee (ex-officio). 
Representatives on other bodies : 
Association of River Authorities : 
Major C. S. R. Graham. 
P. J. Liddell, Esq. 
J. R. Slack, Esq. 
Cumberland Sea Fisheries Committee: 
W. G. Dawson, Esq. 
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Part II 
PARTICULARS OF STAFF 
(as at 31st March, 1969) 
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Part III 
INFORMATION AS TO WATER RESOURCES 
SECTION I. GENERAL REVIEW 
The twelve months covered by this Report proved to be a difficult period with 
considerable problems and frustrations although, looking back at the end of the 
year, it can be seen that progress has been made in the fulfilment of the many 
duties laid upon the Authority. 
The main task has been the active consideration of means to provide extra 
water for Industry in West Cumberland, to which reference was made in the last 
Annual Report. This matter is dealt with in more detail in Section 8—Conservation 
Works, 
Liasion with the Northumbrian River Authority was initiated and maintained 
in order to promote a study of the possibilities of using the resources of the River 
Irthing in Cumberland to supply a large quantity of water to regulate the flow of 
the River Tyne. 
A public inquiry was held in May 1968 into the Authority's Charging Scheme 
which had been submitted to the Ministry of Housing and Local Government in the 
previous February. The Minister approved the Scheme, with certain alterations, at 
the begining of October, 1968. 
Some applications for the reduction of charges under the provisions of Section 
60 of the Water Resources Act have been received. The most important of these 
was that from Manchester Corporation requesting considerable relief in respect of 
their Thirlmere and Haweswater Reservoirs. The Minister indicated that he would 
himself judge this application after holding a public inquiry and directed that the 
Authority should not make an agreement. At the end of the period under review 
the public inquiry was awaited. 
Further consideration was given to the question of an Order under Section 25 
of the Water Resources Act, 1963 to exempt from the licensing requirements of the 
Act water in underground strata in parts of the Authority's area. Consultation took 
place with the Lancashire River Authority having regard to the fact that the areas 
of the two Authorities have a common boundary through the English Lake District. 
The Authority decided not to apply for an Order. In reaching this view there was 
taken into account the fact that to define with any reasonable accuracy all the 
superficial underground deposits and gravel areas would create considerable prac-
tical difficulties whereas, on the other hand, to limit an Order to the underground 
strata known as the Lower Palaeozoic Series would have no practical significance. 
The Ministry was informed accordingly and it was emphasised that if, notwith-
standing these views, an Order was insisted upon there should be excluded from the 
Order any superficial deposits and gravel areas, particularly in the vicinity of 
inland waters, and old mine workings and adits. 
General progress has been made in the hydrometry work of the Authority, 
although the implementation of the hydrometric scheme has been rather slower 
than desired. 
Manchester Corporation have made good progress with their Ullswater 
abstraction scheme but it will be some time yet before it will be possible to pump 
water from Ullswater into Haweswater. The Corporation have also been consider-
ing the provision of additional aqueduct capacity from Haweswater to Watchgate 
Treatment Plant; the Report of the Consulting Engineers was sent to the Authority 
who decided it would not be proper to express an opinion on the alternative 
aqueduct schemes. 
The South Cumberland Water Board have made certain proposals about obtain-
ing a supply from Ennerdale Lake in excess of the permitted 98 million gallons per 
week and without raising the level of the lake. Discussions have taken place between 
the Board and the Authority, who decided that no objection should be made to 
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The following gauging station was nearing completion : 
River Glenderamackin—Threlkeld Grid Ref : NY/323 248 
All these are current meter stations with continuous water level recordings 
by both autographic and punched tape recorders. The punched tape from all these 
gauging stations are passed to the Water Resources Board for processing. 
The establishment of gauging stations has been delayed by difficulties over 
sites, sometimes aggravated by the requirements of planning authorities. 
Good progress has been made in the organisation of rainfall recording; a 
number of new observers have been obtained and subsequent gaps filled in the 
general coverage. Twenty three new rain gauges on new locations were installed 
during the year. Altogether records from thirty nine rainfall observers are now 
transmitted through Head Office each month to the Meteorological Office. However, 
the need of a greater knowledge of the rainfall in the upland areas, and in partic-
ular on the mountains, is very evident. The Meteorological Office and some of the 
water undertakers, notably Manchester, have monthly gauges, but there is a very 
real need for a reliable recording gauge, independent of outside power supplies, 
and proof against extremes of weather and vandalism, for installation in the more 
remote and elevated parts of the area. This would make possible a study of rain-
fall intensities and duration and, with radio communication, an immediate know-
ledge of what is happening and where. 
SECTION 4. INVESTIGATION OF WATER IN UNDERGROUND STRATA 
The Authority approved the scheme for the Groundwater Exploration of the 
Triassic Sandstones of South West Cumberland later in the year under review and 
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the increase of take into supply up to the permitted quantity without the raising 
of the Lake but that further consideration must be given to the problem of com-
pensation water flow in the event of any abstraction beyond that presently per-
mitted and also to the possible provision of a fish pass at the lake outlet weir. 
The West Cumberland Water Board had practically completed by the end 
of the year the work in connection with their Third Crummock supply. 
The Northern Technical Working Party set up by the Water Resources Board, 
and of which the Chief Engineer is a member, concluded the study of the demand 
for water and of the water resources in the North of England. The final report 
had not been published by the end of the year. 
SECTION 2. PERIODICAL SURVEYS. 
The preparation of a report on the first survey required under Section 14 of the 
Water Resources Act 1963 has proceeded. The main part of this task is being 
undertaken by the Authority's Consulting Engineers, Messrs. R. H. Cuthbertson & 
Associates, Edinburgh, with the assistance of members of the Authority's hydro-
logical staff. 
the technical appreciation was again reopened with Water Resources Board, The 
Water Resources Board are of the opinion that good quality water of limited 
quantities can be obtained from these sandstones and have requested that the 
investigation be undertaken. 
Tentative sitings of both production and observation boreholes have been 
made by the Water Resources Board who have been greatly assisted in locating the 
holes by the assistance and geological records of the Beckermet Mining Company, 
who kindly made available to them all their trial boring records within the area 
under review. 
The scheme is being prepared for submission to the Water Resources Board 
for approval under Section 18 of the Water Resources Act. 
Work was commenced on the preparation of Specifications and Contract 
Documents with a view to putting the work in hand during the latter half of the 
1969-70 period. 
SECTION 5. MINIMUM ACCEPTABLE FLOWS 
Although further consideration has been given to the establishment of a 
minimum acceptable flow for the River Derwent no definite decisions have been 
made. The Authority has, therefore, not submitted any draft statement under 
Section 19 of the Water Resources Act. 
SECTION 6. RESEARCH AND EXPERIMENTAL WORK 
The study of the Goal Burn catchment throughout the year and further in-
strumentation took place. Some six ground level raingauges were installed at 
standard raingauge sites to compare catches. After discussions with the Forestry 
Commission agreement was reached to defer planting for yet another year which 
now means our base study can continue up to the end of 1971. 
The servicing of the stations was simplified by the construction of an all 
weather road by the Forestry Commission at the expense of the Institute of Hydrol-
ogy. This provides access to the weir and part of the way through the centre of 
the instrumented area. Difficulty is, however, still experienced during the times the 
area is under snow. 
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SECTION 8. CONSERVATION WORKS 
The Authority's Consulting Engineers, Messrs. R. H. Cuthbertson & Associates, 
Edinburgh, continued with their investigations and surveys of means to augment 
the flow of the River Derwent in order that extra water could be made available 
for industry in West Cumberland. In their Report, which was submitted in August/ 
September, 1968, they recommended that a regulating reservoir should be con-
structed in the valley of the Marron, a tributary of the Derwent. This would be 
capable, initially, of covering a total yield to abstraction of 65 million gallons per 
day. 
If it was necessary in the interval, before such a reservoir could be brought 
into service, to make some temporary provision to increase the flow of the River 
Derwent in time of drought this could be effected by means of a temporary 
pumping scheme from Bassenthwaite Lake into the river. The Consulting Engineers 
held that the only alternative to this course of action would be a control of 
Bassenthwaite Lake with a very considerable draw down of the lake level and 
possibly with the provision of a tidal weir at the mouth of the River Derwent. 
As it appeared that the Bassenthwaite Lake control scheme would not yield 
the quantity of water that future industry might need the Authority was rec-
ommended to seek powers by Private Bill to construct a reservoir in the Marron 
Valley and to proceed with temporary works to pump water from Bassenthwaite 
Lake into the river in times of drought. This decision followed considerable dis-
cussion and consultations with the Water Resources Board, the Ministry of 
Housing and Local Goverment and other bodies. 
As mentioned in Section 1 of this part of the Report the Northumbrian River 
Authority, in its search for a source of water to regulate the River Tyne, has 
suggested the use of the River Irthing in the north east of the Cumberland Author-
ity's area; the regulating flow being diverted across the relatively low watershed 
into the South Tyne. This would involve the construction of a regulating reservoir 
upstream of Gilsland in the valley of the Irthing. It was considered wise for the 
two Authorities to work closely together on this proposal and accordingly a 
liaison committee consisting of members of both Authorities was set up. A meeting 
was held in Carlisle in January 1969 when it was agreed that the Northumbrian 
Authority should proceed with the work of investigation. 
SECTION 9. AGREEMENTS UNDER SECTION 81 AND ORDERS UNDER 
SECTION 82 
Section 81 — None. 
Section 82 — None. 
SECTION 10. RECREATIONAL FACILITIES 
No reservoir or lake is owned or managed by the Authority. 
SECTION 11. CHARGES. 
Details of the Interim Charging Scheme under Section 62 of the Water Re-
sources Act, 1963, were included in the Annual Report for the year ended 31st 
March 1967. The basic rate of charge for 1968/9 remained at 0.125d. per 1000 gallons. 
The Charging Scheme prepared under Section 58 of the Act (referred in last 
year's Report) was the subject of a public inquiry in May 1968. There were a 
number of abjections and after considering these the Minister amended the 
Authority's proposals and approved the Scheme, as amended, to come into effect 
from 1st April, 1969. A copy of the Scheme is included as Appendix 1 to this Part 
of the Report. 
SECTION 12. GENERAL REVIEW OF RAINFALL AND RIVER FLOW 
The total rainfall for the twelve months ended 31st March, 1969, was generally 
below the long term average, being considerably drier than usual in the areas of 
greater elevation and about average in the Eden Valley. The most notable feature was 
the relatively dry summer months in contrast with the very wet summer in South-
east England; for instance, there was a long dry spell from July 20th to August 12th. 
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September 1968 was the wettest month with much above average rainfall, but 
November 1968 was unusually dry followed by a drier than usual December. 
Exceptionally heavy rain was experienced on the North West Cumberland Coast 
on October 31st/November 1st which caused serious flooding in many places. 
A schedule is appended showing the rainfall for the twelve months April 1st 
1968 to March 31st 1969 at selected stations within the Authority's area. 
Graphs showing accumulative rainfall totals and deviation from the average 
for three representative stations are appended. 
Graphs are appended showing river levels in the River Derwent at Camerton, 
the River Esk at Netherby and the River Eden at Warwick Bridge for the twelve 
months April 1st 1968 to March 31st 1969. As the computation of the mean daily 
discharges was not complete at the time of the preparation of this Report graphs 
showing the mean daily discharge for the same stations and for the same period 
will be included in the next annual report. 
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APPENDIX I 
CUMBERLAND RIVER AUTHORITY 
Charging Scheme under Section 58 of the Water Resources Act, 1963 
1. This Charging Scheme is made by the Cumberland River Authority under 
Section 58 of the Water Resources Act, 1963 (herinafter called the Act). At 
Annex 1 is a copy of the relevant provisions of the Act. The scheme shall come 
into force on 1st April, 1969, and will operate for a minimum period of five years 
except in the circumstances provided for by Section 61. 
2. Save as hereinafter excepted, and subject to paragraph 9 of this Scheme, 
the charges prescribed under the scheme shall be payable annually in advance by 
all holders of current licences under Part IV of the Act, including licences of right, 
and all persons granted licences in the future. They shall be calculated by reference 
to the quantity of water authorised to be abstracted. The following abstractions 
are excepted: 
(a) water authorised for abstraction from underground sources for agricultural 
purposes other than spray irrigation ; 
(b) any abstractions which are the subjects of agreements under Section 60 or 131 
providing for exemptions from the payment off charges; 
(c) water abstracted from tidal waters below high water mark of ordinary tides; 
(d) water authorised to be abstracted solely for the purpose of providing compen-
sation water and returned to the same or a nearby source unchanged in 
quality and quantity. 
3. The charges levied under the scheme will be based on a standard unit 
charge not exceeding Two pence per 1,000 gallons, subject to any agreement for 
reduction under Sections 60 or 131 or for the levying of special charges in respect 
of water abstracted for the purposes of spray irrigation under Section 63. The 
actual rate at which a charge will be payable in any year by a particular abstractor 
will be the product of whatever standard unit charge is fixed for that year within 
the maximum indicated above and the appropriate factor shown in the table at 
Schedule A annexed. The total sum payable will then be calculated by applying 
the actual rate off charge to the relevant quantity of water authorised for abstrac-
tion. This quantity shall be taken to be the maximum quantity authorised for 
abstraction annually (subject to paragraph 4 hereof) except where the licence 
comes into force or is due to terminate in the course of a financial year. When this 
is the case, the relevant quantity shall be taken to be the maximum quantity 
authorised by the licence for abstraction in the period for which the licence is 
operative within the financial year, or, if no such quantity is authorised by the 
licence, a quantity bearing the same proportion to the annual maximum quantity 
authorised by the licence as the number of days on which abstraction is permitted 
in the period for which the licence is operative within the financial year bears to 
the number of days on which abstraction is permitted in a full licence year. 
If after the end of the financial year or the earliest termination of the licence 
it is shown that by reason off circumstances arising in the course of the year the 
charge finally due in that year differs from the charge as initially calculated 
(whether because the maximum quantity authorised by the licence for abstrac-
tion in that year differed from the maximum annual quantity indicated by the 
licence at the beginning off the year, or because the licence terminated or continued 
in force otherwise than as so indicated, or because the licence was varied in some 
other respect) the requisite adjustment in the amount of charge for that year shall 
be made either by taking the difference between the charge as initially calculated 
and the charge to be finally due into account in the calculation of the charge for 
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the next, or a subsequent, financial year, or in such other manner (including the 
payment of an appropriate sum) as may be suitable in the circumstances of the 
particular oase, 
4. Where two or more licences are to be read in conjunction with each 
other the charge shall be calculated on the maximum total abstraction authorised 
under such licences. 
5. For purposes of illustration, Schedule B sets out the maximum charges 
that could be levied under the scheme in different relevant circumstances on the 
basis of the maximum standard unit charge specified above. 
6. The two schedules differentiate between two categories of source :— 
Class I : (a) Inland waters upstream of a point two-and-a-half miles (measured on 
the centre line of the watercourse) upstream of high water mark of 
ordinary tides, as defined on Ordnance Survey Maps. 
(b) Water in underground strata. 
Class II : Inland waters from high water mark of ordinary tides to the downstream 
limit of Class I. 
(The respective limits (within the Authority's Area) are indicated on a map avail-
able for inspection at the Authority's Office at 256, London Road, Carlisle). 
The Schedules do not differentiate between seasons but they do differentiate 
between disposal. The appropriate factors and maximum charges to be applied, 
(where related to disposal) shall be determined by reference to the Class of source 
or the sea to which the drainage passes, directly or indirectly, from the land or 
premises to which the water authorised for abstraction is, or is to be, supplied or 
on which it lis used. Provided that disposal of an abstraction shall be deemed to be 
to a source of the same or equal class except when more than 20% of the abstrac-
tion authorised is, or is to be, supplied to or used on any land or premises from 
which the drainage is directly or indirectly to a source or the sea subject to a 
higher disposal factor. Where the latter applies the charge shall be calculated by 
applying the appropriate factor (related to the disposal) to the quantity of water 
which is, or is to be, supplied to or used on the said land or premises, and where 
such quantity is not the total quantity authorised for abstraction the charge for 
the balance of the quantity authorised shall be calculated on the factors approp-
riate to disposal to the source from which the abstraction is authorised. 
7. The scheme provides for different rates of charge in respect of five main 
categories of purpose or use. These are as follows :— 
Category A Water not returned to a source of supply due to evaporation. 
Spray irrigation. 
Gategory B Public water supply. 
Industry, including process of manufacture (other than included in 
Categories A and C). 
Agriculture (other than spray irrigation). 
Any other use not specifically referred to in this scheme. 
Category C Cooling purposes—water returned directly to the same source of 
supply without significant deterioration in quality but excluding 
abstractions in Category E. 
Category D Sand and gravel washing. 
Category E Direct water power generation, fish hatcheries, swimming pools 
and other uses where water is returned without significant deterior-
ation in quantity or quality. 
8. Where a licence provides for the use of water for more than one purpose 
or use, and such purposes or uses are in different categories of purpose or use 
under this scheme, or provides for use for a purpose which could be included 
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in more than one category under this scheme but does not specify the authorised 
quantities of water for each of those purposes or uses, the abstraction shall be 
treated as being included within the category of purpose or use which attracts 
the highest rate of charge unless the licensee and the Authority shall have agreed 
an apportionment of the authorised amounts of the abstraction between the 
various purposes or categories of purpose or use. 
9. Charges shall be calculated in respect of each financial year ending on 
31st March and shall be paid in two equal instalments on 1st June and 1st Decem-
ber in each year except that in the case of any licence granted during the year the 
first instalment shall be apportioned and be paid on demand or on such date as 
the Authority may determine. Provided that in the case of supplementary charges 
payable under Section 63(2) (b) of the Act payment shall be made on the date 
specified in the agreement made under the said Section 63. Any charge amounting 
to Jess than £1 a year shall be disregarded. 
SCHEDULE A 
TABLE OF APPROPRIATE FACTORS 
SCHEDULE B 
TABLE OF MAXIMUM CHARGES 
(Expressed in pence per thousand gallons) 
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RAINFALL AT SELECTED STATIONS APRIL, 1968—MARCH, 1969 
PART IV 
LAND DRAINAGE 
SECTION I. CAPITAL WORKS 
(i) GRANT AIDED IMPROVEMENT SCHEMES IN PROGRESS 
DURING THE YEAR 
(a) RIVER WAMPOOL PART III 
Work on this scheme for the improvement of the River Wampool between 
Micklethwaite and Crofton was finally completed in February, 1969, at a total 
cost of £13,628. 
(b) MAWBRAY BECK 
This scheme, on which work began in August, 1967, was for the improvement 
of the watercourse from its outfall into the Solway Firth near Mawbray to the 
main river limit near Newtown. The work included was for widening and regrad-
ing the channel and the reconstruction or re-routing of three highway culverts. 
The approved estimate was £14,349 and work was completed in January at a total 
cost of £12,312. 
(c) RIVER CALDEW (WILLOWHOLME) 
Reference was made in the last Annual Report to the damage caused in the 
Willowholme and Caldewgate areas of Carlisle by the exceptional flood of 
23/24 March, 1968. The flood was caused by floodwater backing up the River 
Caldew and overtopping the left bank immediately upstream of the bridge carry-
ing the main Carlisle-Glasgow railway. Floodwater also backed up the Little Cald-
ew, which is a mill race discharging into the Caldew just upstream of the railway, 
and flowed over the left bank. 
The Authority decided immediately after the floods that a scheme should be 
prepared to prevent a recurrence of the flooding in the Willowholme and Galdew 
areas. The Ministry of Public Buildings and Works, on behalf of the G.P.O were 
constructing a Telephone Engineering Centre on the left bank of the Little Caldew 
and it was eventually agreed that a mass concrete retaining wall would be construct-
ed along the Little Caldew frontage of the G.P.O. property, at their expense, the 
top of the wall being 18" higher than the maximum flood level. The Authority's 
portion of the scheme included the re-alignment, raising and strengthening of the 
floodbank between the railway and the concrete wall and the construction of a 
twin 48" diameter culvert with flap gates in the Little Caldew. A cross bank to the 
same top level as the wall, was constructed on top of the culvert running into 
high ground between the Little Caldew and the River Caldew. 
The approved estimated cost of this work, known as Stage I, excluding the 
construction of the concrete wall, was £6,675. Work began in September and was 
completed in March with the exception of one or two minor items. The total cost 
is expected to be £6,372. 
Stage II of the Scheme was prepared at the request of, and carried out in 
conjunction with, the City Engineer's Department of Carlisle Corporation, the 
Corporation paying the net cost of the work. This work consisted of raising a 
length of the hank of the old channel of the Little Caldew which discharges into 
the River Eden downstream of Willowholme Power Station and the provision of a 
flap gate in an existing concrete head wall. The work was necessary to prevent a 
flood of the level of that of March, 1968 from backing up the channel from the 
River Eden and overflowing on to the Willowholme Industrial Estate, owned by 
the Corporation. The approved estimated cost of the works was £1,280. Work 
began in November and was completed in January at a cost of £860. 
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(ii) FUTURE WORKS APPROVED IN PRINCIPLE 
On the recommedation of the Land Drainage Committee the Authority 
decided not to proceed with schemes which had previously been approved in 
principle for the River Lyvennet near Cliburn and for Swindale Beck near Brough 
because of the high cost/benefit ratio. 
A scheme for the improvement of Stonethwaite Beck near Rosthwaite in 
Borrowdale has been prepared at a cost of £17,781. The scheme includes the 
construction of a new Rosthwaite bridge providing an increase in waterway area 
of about 45% and channel improvement upstream and downstream of the bridge. 
The scheme was submitted to the Land Drainage Committee when it was decided 
to defer consideration until the financial climate improved. 
Application for grant-aid on £12,176 has been made to the Ministry of Agri-
culture for the River Waver Part III Scheme between Waverbridge and Waverton. 
It is hoped to commence this scheme, subject to obtaining grant aid in June, 1969. 
A scheme is being prepared for the removal of a large island from the River 
Eden downstream of Langwathby together with associated revetment work and 
floodbank reconstruction. It is proposed to include this work in the programme 
for 1969/70 in place of the River Lyvennet scheme. The estimated cost is £5,000. 
Flooding of land in the low lying area of the River Wampool basin at and 
near Laythes, Kirkbride has become more frequent in recent years and a scheme 
for the improvement of the channel has been prepared from How Wath to Laythes 
and it is proposed to extend this upstream to Wampool Farm. The total estimated 
cost is approximately £40,000 and it has been decided to apply to the Ministry 
for grant-aid, the scheme to be treated as a "Special Scheme" for commencement 
in 1970/71. 
SECTION 2. MAINTENANCE 
(a) NORTH WESTERN AREA 
RIVER WAMPOOL 
Dredging of the channel upstream of Crofton Bridge was completed to Cur-
thwaite Bridge in April. 
The usual weed-cutting, repair of surface drains and bank maintenance has 
been done during this year. 
RIVER WAVER 
Further work has been necessary during the year on the gabion checkdam 
downstream of the railway near Waverton. 
Two dragline excavators began dredging the channel through the marsh length 
downstream of the old Carlisle-Silloth railway in December. The decking of the 
railway bridge had been removed when the railway was dismantled and British 
Rail consented to the stone piers and abutments being removed to increase the 
waterway area. The recovered stone was used in bank repairs. The dredging was 
still in progress at the end of the year. 
Some dredging and bank repairs have been done near Lessonhall. 
RIVER WIZA 
Both banks for a short length downstream of Jackson Bridge, Wigton, had 
been extensively scoured and in May and June a tractor shovel was used to 
restore the alignment of the channel, the banks being protected with continuous 
gabion revetment. 
CRUMMOCK BECK 
Dredging began at the outfall of the River Waver near Abbeytown in May 
and associated timber toe revetment was installed. Upstream of Crummock Bridge, 
there was excessive slipping of the right bank which it was not possible to stabilise 
until a dry period in March. The dredging is being continued upstream. 
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RIVER ELLEN 
During July a tractor-shovel was used to fill in bank erosions with gravel 
from shoals in the length near Blennerhasset. Pitching stone was then placed as pro-
tection in front of the filling. Complaints were received from the local angling 
association that pools had been destroyed by this work and in consequence new 
pools were excavated. 
Scoured banks near Oughterside Mill were repaired by filling with gravel 
from shoals and installing gabion revetment. Gravel accumulations were also exca-
vated near Bullgill. 
GENERAL 
In addition to the above work maintenance has been done on about 50 miles 
of small main river in the North Western Area. Much use has been made of two 
tractor mounted full circle slew diggers and one tractor mounted grass trimmer. 
Dragline excavators have been used in some cases. 
(B) CENTRAL AREA 
NEWLANDS BECK 
Repair of damage to both banks caused by the March 1968 floods was 
completed in August. The work consisted of the excavation of accumulated gravel 
by tractor shovel, the provision of timber, stone and gabion revetment and final 
seeding or turfing of the banks. 
The work of setting back both floodbanks and the installation of new timber 
toe revetment continued throughout the year and is almost complete to Little 
Braithwaite. A considerable straightening of the channel was done upstream of the 
Newlands road bridge. 
ST. JOHN'S BECK 
Repair of the damage caused by the March 1968 flood to the left bank near 
Bramcrag, which included the construction of a new gabion wall, was completed 
in April. 
RIVER COCKER 
Accumulated gravel was removed from the channel in the vicinity of Lorton 
Bridge in June, most of the gravel being hauled away from the site by the Keswick 
U.D.C. Gravel was then excavated between Southwaite Mill and Stanger, the work 
being completed at the end of August. In November further gravel was excavated 
near Low Lorton and in December it was necessary to return to Lorton Bridge to 
excavate gravel which had accumulated since June. 
RIVER GLENDERAMACKIN 
Bank repairs between Guardhouse and Dobson's Bridge were carried out in 
January and February. Boulders were excavated from the channel and used to fill 
gabions placed as revetment. 
A floodbank opposite Setmabanning Farm was extended during March in 
conjunction with the construction of a new gauging station. 
RIVER MARROW 
Tree clearance which had been carried out intermittently in previous years, 
was suspended indefinitely in April. 
A very large gravel shoal was removed and an associated erosion filled and 
protected with quarry stone upstream of Woodend Bridge during May. 
UPPER DERWENT 
A large accumulation of gravel was excavated from the channel near Bowder-
ing End in Borrowdale during September and October. 
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STO'NETHWAITE BECK 
During September and October a floodbank was constructed on the left bank 
upstream of Hazel Bank, Rosthwaite. At the same time the bank upstream of 
Scafell Hotel was repaired with stone filled gabions. This work will help in providing 
protection from flooding of the village during all but the highest water level 
conditions. 
GENERAL 
Coledale Beck gravel trap at Braithwaite was emptied in April. 
Gravel traps at Beckthorne, St. Johns-in-the-Vale were emptied in May. 
Dubwath Beck, near Embleton, was cleared of gravel accumulations in early 
May. 
Cumberland County Council demolished the remains of the old Portinseale 
Bridge over the River Derwent in February. Salvaged stone was used to repair the 
right bank downstream. 
(C) SOUTH WESTERN AREA 
RIVER ESK 
The right bank of the Cropple How corner was badly damaged by the October, 
1967 flood. During June and July the bank was reformed with gravel which had 
formed a shoal on the opposite bank and was subsequently lined with large quarry 
stone. 
Repairs to a short improved length of channel at Wha House, Eskdale, were 
done in May. 
RIVER ANNAS 
In April and May the channel was dredged between Annaside and Old Hyton. 
Further excavation work was done in the vicinity of Bootle village during the 
year followed by dredging in the alluvial length downstream of Annaside. 
MILLERGILL 
The channel from the outfall to the railway was dredged during the year. 
RIVER IRT 
Bank repairs at various points between Mill Place, Irton and Bleng Foot were 
carried out during the year. 
POW BECK (ST. BEES) 
The channel from the outfall into the sea to downstream of Stanley Pond was 
dredged between July and December. One accommodation bridge was reconstructed 
towards the end of the year. 
ESKMEALS BECK 
The whole main river was cleared of weeds and maintained generally during 
the year. 
DISTINGTON BECK 
Tree clearance has been in progress intermittently during the year prior to 
the preparation of an improvement scheme. 
(D) EASTERN AREA 
RIVER EDEN 
The removal of the very large silt deposit on the right bank downstream of 
Eden Bridge, Carlisle, commenced during the previous year, was completed in May. 
Repairs to gabion groynes at Carlisle, Bolton Willows and Bolton, which had 
been damaged by the March and October, 1968 floods, were carried out during the 
year. 
Excavation by tractor-shovel through a very large gravel shoal at Beckfoot 
downstream of Kirkby Stephen, was done in February and March. 
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RIVER CALDEW 
A very large erosion near Rose Castle was repaired in April and May. Three 
long gabion groynes and continuous gabion revetment were constructed and back-
filled with gravel from the associated shoal. 
Bush clearance and minor bank repairs have been done on improved lengths. 
RIVER BELAH 
A large blockage caused by fallen trees and accumulated gravel was removed 
from the channel a short distance upstream of the outfall during the winter. 
SWINDALE BECK 
A length of about 0.5 mile of channel upstream of Great Musgrave had become 
choked with gravel with the result that there was a considerable loss of land through 
erosion. Because of the limited flooding which occurred an arrangement was made 
with the landowner on the sharing of the cost of reinstating the channel on a 
straighter course. Accordingly, a tractor-shovel was used in January and February 
to do the work. Shoals were also excavated from the channel immediately upstream 
of the outfall into the River Eden. 
GENERAL 
General maintenance has been done on several rivers in the area throughout 
the year. The work has consisted of minor bank repairs, excavation of gravel shoals, 
tree and bush clearance, repairs to groynes, etc. 
SECTION 3. WORK IN INTERNAL DRAINAGE DISTRICTS ADMINISTERED BY 
THE AUTHORITY. 
1. WAVER AND WAMPOOL DISTRICT 
The programme of cleaning the 90 miles of scheduled watercourses was not 
quite completed because of the necessity to expend more of the maintenance ex-
penditure allocation on the repair of slips and replacement of toe revetment. 
Tewfit Sough Improvement Scheme was completed during the year at a total 
cost of £2,303. 
Finglandrigg Sough Improvement Scheme, approved estimated cost £5,804 was 
completed at a cost of £5,906. 
Sally Sough Improvement Scheme, between Whitrigglees and Greenspot, 
approved estimate £4,777 commenced in March. 
2. ALLONBY BAY AND RIVER ELLEN DISTRICT 
The usual weed cutting and cleaning was done during the year on the 6.5 miles 
of scheduled watercourses. 
3. UPPER DERWENT DISTRICT 
The only work done in this district during the year was the excavation of 
gravel from Tom Rudd Beck upstream of Cockermouth and the repair of the banks 
of Coledale Beck at Braithwaite. 
4. RIVER MARRON DISTRICT 
The Authority decided that, as in the previous year, no maintenance should be 
done on the three non-main river watercourses in the district. This was because the 
extremely low rateable value of this district does not allow a reasonable main-
tenance expenditure allocation to be made. 
5. BRUNSTOCK BECK DISTRICT 
Laversdale Beclc was cleaned by a tractor-mounted excavator in June. The 
same machine was used to remove slips and clean the upstream end of Whitrigg 
Sough in June and July. The rest of the watercourse was cleaned by hand. 
Spoil resulting from the 1967 cleaning of Whitrigg Sough was rotovated and 
seeded in June. 
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SECTION 4. FLOODS. 
Heavy rain on 1st October caused a rapid rise in river levels, particularly in 
West Cumberland, but levels subsided almost as rapidly doing little damage. 
On 31st October and 1st November extremely heavy rain fell on the coastal 
strip between Silloth and Workington. 3.02 inches was recorded at Mealo House, 
Allonby, on 31st October and 1 inch was recorded fairly generally on the following 
day. A considerable area of low lying land was flooded and some domestic property 
at Allonby was flooded for a short time. The main trunk road was flooded at 
Grasslot, Maryport from Eel Syke Beck as were several houses in the area. This 
flooding was caused mainly by the complete blockage of one opening of a twin 
culvert under the highway. 
SECTION 5. DRAINAGE CHARGES 
Certain preliminary action has been taken towards collecting information as 
a necessary prerequisite for the levying of a general drainage charge under the 
Land Drainage Act 1961 and the Agriculture (Miscellaneous Provisions) Act 1968. 
SECTION 6. STATUTORY SCHEMES FOR INTERNAL DRAINAGE BOARD. 
None. 
SECTION 7. OTHER MATTERS. 
CHEMICAL WEED SPRAYING 
A weed spraying programme on main river and internal watercourses was 
carried out in June and July using a tractor-mounted Allman sprayer and a Cooper 
Pegler knapsack sprayer. 
In early July a specialised weed spraying firm sprayed the water surface of a 
length of 9.5 miles of Causewayhead Beck and its tributaries using Aquacide, a 
diquat salt, for the treatment of submerged weeds. This application was more 
effective than in previous years with an almost total eradication of weeds. 
In May and early June, Grass Growth Retarder (Maleic Hydrazide) and 2, 4-D 
mixture was sprayed on the banks of 10 miles of watercourses within the Waver 
and Wampool Internal Drainage District, to stunt grass growth and to kill broad 
leaf weeds. These watercourses needed little or no dressing in 1968. 
Dextrone was the main chemical used for the remainder of the programme. 
This is a total weed killer which is neutralised on contact with the soil, thus 
eliminating any residual effect. 6 miles of banks of main river and 29 miles of 
internal watercourses were treated. 
Results in all cases were most encouraging and it is proposed to continue 
with the programme in 1969. As Dextrone is practically rainfast, its use may be 
extended. 
EXTENSION OF MAIN RIVER 
The Land Drainage Committee has considered the question of "maining" 
several watercourses which pass through internal drainage districts and are at 
present maintained out of drainage rate. It was considered to be inequitable that 
where more than 50% of the catchment area of a watercourse lies outside a drain-
age district the length of watercourse within the drainage district should be main-
tained out of drainage rate. The Committee has, therefore, recommended that about 
44 miles of such watercourse be classified as "main river". 
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PART V 
FISHERIES 
1. GENERAL REPORT ON SALMON, TROUT AND FRESHWATER FISHERIES. 
1. SALMON AND SEA TROUT 
(a) River Eden District. 
Angling Season : 
Salmon : 15th January to 14th October. 
Sea Trout: 1st April to 14th October. 
The total of 487 rod caught salmon for this year is by far the lowest since 
1946, catches for the months of March, August and September showing the most 
marked drop. Several factors, i.e. low water conditions, disease and the "Greenland 
Fisheries" have no doubt all contributed to make 1968 such a bad year for rod 
catches. 
Catches by nets and fixed engines are about average and this year's total of 
1950 is slightly better than last year's when 1886 fish were taken. 
The total number of fish caught by rods, nets and fixed engines is, however, 
still well below average. The average weight of fish caught has fallen to 12.51 lb. 
and 10.98 lb. for each group respectively. 
The opening of the salmon season was spoilt by heavy floods but when these 
dropped, fish were taken from most beats as far upstream as Armathwaite. The 
heavy water at the start of the season enabled fish to move well upstream. The 
fish appeared to have moved so well in fact that few fish remained in the lower 
reaches and fishing in this area was rather poor. On the other hand fish were taken 
at Eden Lacy and Kirkoswald far earlier in the season than is normal. Fish were 
reported at Langwathby and Eamont Foot by the middle of March. 
Following the high water at the start of the season, levels fell and the river 
was low until the third week of March when they rose slightly. This did not, 
however, improve sport though fish moved into the river. 
On the 23rd/24th March one of the worst floods on the Eden in the last fifty 
years occurred, causing extensive flooding in the Carlisle and Appleby areas. When 
this flood subsided sport improved a great deal and good catches of salmon were 
reported taken from most beats. 
From the end of March until the end of August the rivers were very low and 
sport during this period was brought to a virtual standstill, apart from a few sea 
trout caught at night in the Carlisle area. Also during this period large numbers of 
grilse and salmon were congregated in the river estuary and the lower reaches 
unable to move upstream. A slight freshet in the middle of August moved a few 
of these fish into the lower Eden. 
It was not until the first week of September that any real improvement 
occurred. From then on until the close of the season, in the middle of October, the 
level of the river fluctuated and conditions were very unsettled for fishing, and the 
season therefore finished quietly. 
River levels remained on the high side until the beginning of November, during 
which time large numbers of late running fish were observed coming into the Eden. 
Levels then fell and remained low until the end of November when they again rose. 
This freshwater allowed fish to move onto the spawning grounds and spawning fish 
were well distributed over these areas. 
(b) River Esk (Border) District. 
Angling Season : 
Salmon : 1st February to 31st October. 
Sea Trout: 1st April to 30th September. 
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The total of 83 salmon caught by rod and line this season is the lowest total 
since 1953 and is far below last year's figure of 238. There was also a similar fall 
in the season's catch for nets and fixed engines, when this year only 20 fish were 
caught compared with 64 for 1967 and 125 for 1966. No doubt these poor returns 
can be attributed to the combination of low water, disease and the effects of the 
"Greenland Fisheries". Besides a fall in the numbers there was also a drop in the 
average weight of fish caught; 10.24 lb. and 7.35 lb. for rod and line and nets and 
fixed engines respectively. 
Apart from a slight rise in water at the beginning of January rivers in the 
District had little or no fresh water until the third week of March. Consequently, 
salmon fishing at the start of the season was very poor due to low water conditions. 
The following week saw a slight rise in the rivers but angling did not improve to 
any great extent due to the prevailing cold air and water temperatures. 
The last week of March, however, saw an improvement in conditions and the 
rivers were in flood for nearly a week. Salmon fishing improved with this freshwater 
and good catches were reported from the beats on the lower Esk. The best fish 
reported during the season, a fish of 27i lbs., was taken during this period. 
From the beginning of April river levels slowly fell and remained very low, 
apart from a few small insignificant freshets, until the middle of August. Through-
out this period salmon fishing was at a standstill. While salmon were unable to 
ascend the river small runs of sea trout and herling managed to move up and 
provided very good sport to anglers fishing at night, and some excellent catches 
were reported by anglers fishing the Esk and Liddle. 
After this prolonged dry spell rivers finally rose on the 16th August and re-
mained in flood for 24 hours. A very good run of salmon, sea trout and herling 
came into the river on this freshwater and were able to move well upstream. 
Following this flood salmon and sea trout fishing improved while the freshwater 
remained, but by the 22nd August rivers were down to their previous low levels. 
A little freshwater at the end of August improved conditions but salmon fishing 
remained rather quiet with just the odd fish being taken from the main beats on 
the lower and middle Esk and lower Liddle. Sea trout fishing was however quite 
good. 
From the beginning of September until the end of November river levels 
fluctuated and the season, because of the unsettled conditions, finished quietly. 
The freshwater did allow fish to move into the tributaries and onto the spawn-
ing grounds. It was noticed that the numbers of sea trout and herling seen this 
season were larger than had been seen for several years. 
(c) River Ellen District. 
Angling Season : 
Salmon : 1st April to 31st October. 
Sea Trout: 3rd April to 31st October. 
Only 19 salmon were reported caught this season, a marked drop from the 66 
caught in 1967 and 124 for 1966; fishing on the River Ellen was restricted by the 
prolonged low water conditions. 
Small runs of sea trout and the odd salmon moved into the river during the 
latter half of June and the beginning of July when small rises in the river took place. 
From the middle of July to the middle of August the river was very low but never-
theless a few sea trout managed to move into the river. Fishing during this period 
was almost entirely restricted to fishing at night when sea trout and herling prov-
ided some sport to anglers. 
From the middle of August some fair rises of water occurred bringing better 
runs of sea trout and herling into the river. The larger sea trout and salmon, how-
ever, hung back until the river rose again at the beginning of September, when they 
then entered the river in reasonable numbers. Angling then picked up and the river 
fished reasonably well until the end of the season. 
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(d) River Derwent District. 
Angling Season: 
Salmon : 1st April to 31st October. 
Sea Trout: 3rd April to 31st October. 
This year's total of 326 salmon caught by rod and line is the lowest since 1950. 
Similarly, catches by nets and fixed engines fell sharply to 348 salmon for this year. 
Along with other Districts this fall can be attributed to the combination of low 
water, disease and the effects of the "Greenland Fisheries". 
Rivers were high during the latter half of January and the first half of February. 
Levels then dropped and remained low until the middle of March. From then on 
until the end of the first week in April levels fluctuated a great deal. Levels then 
dropped and though some fresh water came into the rivers during the first two 
weeks of May it was not sufficient to move fish into the river Derwent. Low water 
conditions continued until the end of June. Angling, therefore, from the start of the 
season until the end of June was poor, only the odd salmon being taken. 
There was a slight rise in the Derwent during the first half of July, this brought 
a few salmon and a small run of sea trout into the river. A few salmon and sea 
trout were taken from the lower reaches of the river during this time. 
From the middle of July the river level dropped and became extremely low and 
was in this condition until the end of August. Fishing was consequently at a 
virtual standstill apart from the occasional sea trout taken by anglers fishing at 
night. 
With the river so low fish attempting to move upstream were unable to 
move even as far as Yearl Weir and the fish were congregated in the area of 
Workington Harbour. Disease broke out amongst these fish and large numbers of 
fish showing symptoms of U.D.N. and furunculosis were seen in the dock area. 
Some fish were also found dead as the result of disease or lack of oxygen in the 
river in the Harbour area. 
In the last week of August there was a slight rise in the river, just sufficient 
to allow fish to move over Yearl Weir. On the 3rd September the river rose a 
further 9" and fish were seen moving upstream in large numbers. This freshwater 
gave anglers their first real opportunity for fishing since early July. River levels 
remained good throughout September and salmon were reported taken in fair 
numbers from most stretches of the river Derwent during the month. More un-
settled conditions during October affected fishing and sport was rather poor in 
spite of large numbers of fish that were seen coming into the river. 
Rivers remained in the main at a good height well into November and fish 
were able to move into the tributaries and onto the spawning grounds. 
(e) South West Cumberland District. 
Angling Season: 
Salmon : 1st April to 31st October. 
Sea Trout: 3rd April to 31st October. 
The number of salmon caught by rod and line this year fell to 277, the lowest 
year's catch since 1955 when only 146 were taken. There was, however, a marked 
increase in the number of salmon caught by nets and fixed engines and this year's 
total of 247 has only been exceeded once since 1953 when in 1963, 250 fish were 
caught. No doubt the complete reversal of the relationship between catches by 
rod and by nets and fixed engines that has been seen in the past is that this year 
the very low water conditions which prevailed for many weeks prevented fish 
making their way into the river. 
While rivers in the district were generally high from the middle of March to 
the beginning of April no fresh migratory fish moved into the rivers. A further 
rise in water levels during the first two weeks of May brought a few salmon into 
the lower reaches of the Ehen and a few sea trout into the River Irt. From the last 
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week of May to the beginning of July rivers were low, and very few migratory fish 
entered any of the rivers. During the first week of July all rivers were in flood and 
salmon and sea trout moved into all rivers, however, rivers dropped quickly and 
fish were not able to move far upstream. By the end of July rivers were very low 
but in spite of this odd fish were reported to be managing to move into the rivers. 
For the first three weeks of August levels were extremely low and little or no 
movement of fish was seen. At the end of August levels rose in the Irt, Mite, Esk 
and Annas which brought good runs of fish into these rivers. All rivers then had 
plenty of freshwater from the beginning of September to the end of October and 
fish were able to enter the rivers and move upstream. 
During the period from the middle of July to the end of August fishing on all 
rivers in South West Cumberland was brought to virtually a halt by the very low 
water conditions. From September onwards, with the freshwater, sport improved 
but was not up to its usual standard. Of the rivers in the Area, the Irt and Esk 
fished the best. Fishing on the Ehen and Calder was particularly poor with a very 
noticeable drop in sea trout numbers this year. To assist the upstream movement 
of fish the Authority excavated a channel in the lower section of the River Calder 
above the Railway Viaduct. 
2. BROWN TROUT 
The disease, U.D.N. which primarly affected migratory fish again this year 
was found to be affecting a small percentage of brown trout. 
Trout fishing this season was better than usual, no doubt the fine weather 
which prevailed throughout the summer was responsible. While the low water 
conditions that occurred hampered trout fishing to some extent on the rivers the 
warm weather certainly improved fishing on the lakes, and this year these fished 
exceptionally well. 
3. FRESHWATER FISH 
Licences are not issued by the Authority to fish for freshwater fish. The Author-
ity encourages the removal of course fish from the rivers in the area, which are 
primarly game fish rivers. For this reason many riparian owners have allowed 
visiting anglers to fish their waters for this purpose. 
In the past coarse fish have been removed and generally kept alive and trans-
ported for restocking purposes in other areas. However, in common with last year 
due to the Area being declared an Infected Area under the Diseases of Fish Act 
this could not be done, as live fish cannot be moved out of the Area. It is hoped 
that riparian owners will nevertheless continue to allow anglers to fish for coarse 
fish. 
4. FISH DISEASE 
During the last year all rivers in the Authority's Area were affected by the 
salmon disease, Ulcerative Dermal Necrosis, (U.D.N.). 
This year the outbreak was almost entirely restricted to the Spring and 
Autumn, a small outbreak also occurred amongst migratory fish congregated in 
the mouth of the River Derwent during the summer. As in the past two years 
the disease mostly affected salmon and sea trout though a small number of brown 
trout and grayling were found to be diseased. 
It is extremely difficult to ascertain what effect the disease has so far had on 
stocks of salmon. There was a very noticeable drop in this year's salmon catches 
but these were no doubt adversely affected by the low water conditions that pre-
vailed during most of the summer. There is also the possible effects of the salmon 
netting on the high seas and the Greenland Salmon Fisheries to be taken into 
account. 
It is perhaps a little early for any reductions in the salmon stocks as a result 
of the disease to become noticeable, since at least three years elapse before the 
offspring of a season's spawning return to the rivers themselves to spawn. 
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No doubt there has been a reduction in the numbers of fish surviving to 
spawn but it is hoped that more of the fry which do hatch will survive due to 
less competition for food and living space. 
Some rivers, noticeably the Ehen and Calder, have had far less sea trout this 
year than in the past few years and perhaps this is partly due to the disease, 
though fairly large fluctuations in numbers do occur with this species of fish. 
5. FISH HATCHERY 
Following last year's difficulties with the severe outbreaks of disease, U.D.N., 
which occurred amongst both salmon and sea trout brought back to the hatchery 
for stripping it was decided this year to carry out prophylactic treatment. 
Following the observations found during work carried out into the disease 
it was apparent that Malachite Green slowed up and in most cases stopped the 
growth of the fungus found on diseased fish. Therefore, the following method 
was adopted in treating fish brought back to the hatchery. 
Sea trout were dipped for 60 seconds in a saturated solution of malachite 
green or gentian violet before being released into the holding ponds. It was found 
that malachite green was giving better results than gentian violet and the use of 
the latter was discontinued. Any fish showing further signs of fungus growth were 
treated as and when necessary. 
Salmon, in view of the large volumes of solution required, were not dipped 
but painted with solution, using a soft brush, before being released to the holding 
ponds. The treatment was repeated on any fish that required it. 
As a result of this treatment mortalities amongst the fish held at the hatchery 
were kept to a minimum and only a few fish died. In fact some fish that were 
badly diseased when caught showed signs of recovery when released. 
(i) Salmon 
Thirty-nine hen salmon, 23 from the River Lowther and 16 from the Glen-
deramackin, were obtained for stripping. The average weight of these fish 
was 11.5 lb. and an approximate 358,000 ova were obtained. 
(ii) Sea Trout 
One hundred and ninety seven hen sea trout obtained from Wauchope and 
Hermitage waters, tributaries of the Border Esk and River Liddle, were 
stripped. The average weight of these fish was 2 lb. and they yielded approx-
imately 236,500 ova. 
(iii) Brown Trout 
Thirty-four hen brown trout obtained from Glassonby Beck were stripped 
and these yielded approximately 8,500 ova. 
All ova developed satisfactorily during incubation to hatching. The percentage 
of ova hatching was very good and something like 99%. The growth and 
development of the alevins was good and again this year the fry were fed 
for a short time before being planted out. 
The following is a summary of the planting of fry undertaken and intended 
from the hatchery since 1960. 
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BROWN TROUT 
Hatchery for feeding — 8.5 
Assistance was also given to the Keswick, Cockermouth and Egremont Angling 
Associations, who operate their own hatcheries, in the catching of fish for strip-
ping and also in the distribution of the fry. 
6. FISHERIES PROTECTION 
The following full-time staff were employed during the year:— 
Fishery Officer 
Assistant Fishery Officer 
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VII. FISHERY RESEARCH 
(a) Scale Reading. The investigation into the composition of the Salmon 
runs in the Border Esk and River Eden was carried out again this year. Two 
hundred and twenty one sets of scales were returned by anglers fishing in the 
River Eden and 47 sets from anglers fishing in the Border Esk. Twenty seven sets 
from the Eden and 3 from the Esk had incomplete details as to the weight and 
sex of the fish or, an accurate reading of the age of the fish could not be made 
from the scales. These have not been included in the study. 
Again this year the great majority of scales returned were from fish caught 
during the early part of the season and this has meant that a comparison could 
only be made of the spring fish runs. The following tables give the results 
obtained:— 
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TABLE I 
COMPOSITION OF SCALE RETURNS 
TABLE II 
COMPARISON OF PERCENTAGE OF SMALL AND LARGE SPRING FISH 
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TABLE III 
COMPARISON BETWEEN THE NUMBERS AND PERCENTAGE COMPOSITION 
AND AVERAGE WEIGHTS OF HEN AND COCK SPRING SALMON 
TABLE IV 
WEIGHT DISTRIBUTION OF SPRING FISH 
LARGE SPRING FISH 
TABLE V 
PERCENTAGE WEIGHT DISTRIBUTION OF COCK AND HEN SALMON 
(LARGE SPRING FISH) RIVER EDEN 
TABLE V (Cont.) 
PERCENTAGE WEIGHT DISTRIBUTION OF COCK AND HEN SALMON 
(SMALL SPRING FISH) RIVER EDEN 
TABLE VI 
THE DIFFERENTIATION OF AGE CLASSES ACCORDING TO PARR AGE AT 
MIGRATION 
(a) River Eden 
TABLE VII 
PERCENTAGE COMPOSITION OF SPRING SALMON RUNS ACCORDING TO 
PARR AGE AT MIGRATION 
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The most striking difference in the results obtained for this season compared 
with those of 1967 is in the change in the composition of the spring fish runs in the 
River Eden. The figures obtained for 1967 showed that the run was composed of 
18.9% small spring fish and 81.1% large spring fish but as can be seen for 1968 the 
figures are 47.8% and 52.2% respectively. 
On the Border Esk there is, however, a slight change in the opposite direction 
with the percentage of small spring fish decreasing from 46.3% for 1967 to 40.5% 
for 1968 with a corresponding increase from 53.7% to 59.5% in the large spring 
fish. With the small numbers of fish that it has been possible to include in this 
study for the Esk, these figures are of doubtful significance. 
(b) River Flows and Salmon Catches. The results of the preliminary invest-
igation into the relationship between river flows and salmon catches, by rod and 
line, for the River Eden and the River Derwent indicated that optimum angling 
success prevailed when the mean daily flow of the rivers was 1500 cusecs and 1400 
cusecs respectively. Since these results were obtained from the analysis of only 
one year's figures further data was required before the true significance could be 
obtained for this relationship. It has been possible to carry out a much more de-
tailed examination of the subject for the River Derwent. Data for the five year 
period 1963—1967 has been made available for salmon catches from downstream 
of the confluence of the River Marron with the Derwent. The following report is 
a brief summary of the results obtained. 
Daily salmon catches by rod and line were correlated with the corresponding 
mean daily flow (M.D.F.). The M.D.F.'s were grouped into 100 cusec flow ranges 
up to a maximum 4600 cusecs. 
The catches at each flow range were then grouped together in terms of months 
for the period July to October over the period 1963—1967. In this way it was 
possible to draw a comparison between the catches and flows for each of the four 
months. The data was also grouped together to cover the whole of the period 
July to October for the years 1963 to 1967. 
The relationship between flow and catches was based upon the number of 
fish caught for each day a particular M.D.F. occurred, i.e. fish per flow day. As can 
be seen from Figure 1, fishing success was at a standstill when the M.D.F. fell to 
below 300 cusecs and reached its maximum when the M.D.F. was 1150 cusecs. 
At flows above 1150 cusecs fishing success slowly declined. 
Examination of the figures for each of the four months, July to October, 
indicates that there is a possible increase needed in the amount of water required 
to produce optimum angling conditions as the season progresses. 
In addition to the analysis in respect of fish per flow day, the data was also 
analysed in respect of what percentage of the seasons catch was caught at each 
M.D.F. This information is given in Figure 2 and shows that at least 50% of the 
season's catch would be caught if the M.D.F. did not exceed 930 cusecs. 
The results obtained from this investigation have been of great value in 
assessing the possible effects the various schemes being put forward at the present 
time for augmentation of the river Derwent will have on salmon fishing. 
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(c) The Amount and Time of Availability of Natural Food. Further work 
into this subject was carried out during the year, on streams in the Border Esk 
District. 
(d) Fish Population Surveys. Surveys into the numbers and size of fish in 
a number of selected streams used this year for restocking was undertaken. This 
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work has been done with the object of ascertaining the numbers of fish that these 
streams support under natural conditions and with the view to making these 
streams into nursery streams for salmon and sea trout fry. 
(e) Fish Tagging. No fish were tagged this year due to the continued out-
break of the fish disease. 
Appendix 1 
RETURNS OF SALMON CAUGHT 
(a) RIVER EDEN DISTRICT 
(i) Rod and Line. SALMON 
RETURNS OF SALMON CAUGHT — Continued 
RIVER EDEN DISTRICT 
(ii) Nets and Fixed Engines. SALMON 
(Exclusive of Haaf Nets up to and including 1955) 
RETURNS OF SALMON CAUGHT — Continued 
(b) RIVER ESK (Border) DISTRICT (To Scottish Border only) 
SALMON 
(i) Rod and Line. 
RETURNS OF SALMON CAUGHT — Continued 
(b) RIVER ESK (Border) DISTRICT (To Scottish Border only). 
SALMON 
(ii) Nets and Fixed Engines. 
RETURNS OF SALMON CAUGHT — Continued 
(c) RIVER DERWENT DISTRICT 
SALMON 
(i) Rod and Line. 
RETURNS OF SALMON CAUGHT — Continued 
(d) SOUTH WEST CUMBERLAND DISTRICT 
DIAGRAM SHOWING— 
Running five-year average of combined salmon catches for each district. 
A. River Eden District. (Rods, nets and fixed engines). 
B. River Derwent District. (Rods, nets and fixed engines). 
C. South West Cumberland. (Rods and fixed engines). 
D. Border Esk. (Rods only). 
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PART VI 
PREVENTION OF POLLUTION 
SECTION I. QUALITY OF WATER 
(1) As in previous years water quality continued to be satisfactory in the majority 
of rivers in the Authority's Area. Noteable exceptions however were the River 
Caldew in Carlisle and the River Ellen below Aspatria both of which reflected the 
lack of dilution consequent upon the "long, hot summer" of 1968. 
The most serious single case of pollution took place on 2nd October, 1968, 
when at about 7.00 a.m. an articulated road tanker carrying some 4,300 gallons of 
liquid phenol overturned on the A.6 trunk road at Plumpton, about 4 miles north 
of Penrith, and some 50 yards from the small watercourse (Brown Sike) which 
passes under the road. Most of the phenol had entered Brown Sike before the 
arrival of the Fire Service and the main river (Petteril) was quickly affected. All 
fish life in this normally excellent trout stream was destroyed for a distance of 
16 river miles to the confluence with the River Eden. Samples taken at approx-
imately 15 minute intervals at a point 10 miles downstream of the accident site 
gave phenol concentrations of up to 200 mg/l despite a flood flow of about 
300 m.g.d. in the river which normally has a low flow of about 10 m.g.d. 
The River Eden, into which the Petteril outfalls, had a gauged flow of 4,840 
m,g.d. compared with a normal flow of 300 m.g.d. and a maximum concentration 
of 6 mg/l of phenol was recorded. 
The Authority is very concerned at the consequences which may arise from 
this type of incident in an area which is noted for game fishing rivers and which 
supplies great quantities of water for public supply. The matter has been referred 
to the Association of River Authorities for transmission to appropriate Government 
Departments. 
(2) Routine sampling of major rivers was carried out at quarterly intervals at 
selected non-tidal stations, and details of the sampling points together with maxi-
mum, minimum and mean results of analysis are incorporated in the Appendix, 
pages 53 to 56. 
The number of sampling stations has been increased to 31 as compared with 29 
in the previous year. 
SECTION 2. STANDARDS APPLIED TO EFFLUENTS 
The following chemical standards are used by the Authority in assessing the 
quality of effluents discharged to non-tidal waters, but it is emphasised that vari-
ations may be introduced in the light of local circumstances including cases where 
dilution is shown to be critical. 
1. Sewage Effluents 
(a) Works providing full primary and secondary treatment. 
(i) Solids in suspension, dried at 105°C, shall not exceed 30 parts per 
million. 
(ii) Biochemical oxygen demand, 5 days at 20°C, shall not exceed 20 
parts per million. 
(b) Stormwater tanks at sewage works 
Solids in suspension, dried at 105°C, shall not exceed 100 parts per 
million. 
Additionally it is usual to require that a specific volume of sewage 
(often expressed as a multiple of the dry weather flow) shall pass 
for full treatment prior to any discharge being made. 
(c) Septic tank and filter installations. 
2(i) Solids in suspensions, dried at 105°C, shall not exceed 60 parts per 
million. 
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(ii) Biochemical oxygen demand, 5 days at 20°C, shall not exceed 40 
parts per million. 
2. Trade Effluents 
Effluent quality is assessed in the light of local circumstances and in 
consideration of the manufacturing process involved. It is usual to limit some 
or all of the following: 
pH value (usually within the 5 to 9 range) temperature, solids in suspen-
sion, permanganate value (4 hours), biochemical oxygen demand and 
toxic substances. Where appropriate it is also required that oil or grease 
shall not be present. 
SECTION 3. SAMPLES AND ANALYSES OF EFFLUENTS 
The following table gives particulars of the number of effluent samples analy-
sed and the classification in accordance with the standards quoted in Section 2, 
together with comparative numbers for the previous two years. 
The majority of the unsatisfactory samples of trade effluent (38 of the 47) 
were samples of one particular pre 1960 discharge to tidal water taken to provide 
evidence for the Authority in the appeal hearing detailed in Section 4 of this 
report. The samples not classified were taken at intermediate stages of treatment 
in order to provide information for an assessment of treatment efficiency. In 
addition 601 samples of river water were analysed and thus the total number of 
samples taken was 923 compared with 639 in 1967-8 and 527 in 1966-7. 
SECTION 4. SEWAGE AND TRADE EFFLUENTS 
The bringing into commission of the new humus tanks at the Carlisle County 
Borough Willow Holme Sewage Works must be considered to be the most signifi-
cant change in discharge during the year, although these tanks only became 
operational towards the end of the period under review, and there has been 
insufficient time for any significant change in water quality to become apparent. 
Thirty seven applications for consent under Section 7 of the Rivers (Prevention 
of Pollution) Act, 1951 were received, and have been dealt with as follows :— 
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One appeal was lodged with the Ministry of Housing and Local Government 
under Section 6 of the Rivers (Prevention of Pollution) Act, 1961. This concerned 
a "pre-1960" discharge of trade effluent made to tidal controlled waters by way 
of a sewer vested in a local authority. The company wished to increase the daily 
volume of the discharge by 19% thus creating a "new discharge" and a con-
ditional consent was granted which implied that this hitherto untreated discharge 
should be treated to an acceptable standard. The local authority appealed against 
the qualitative conditions of consent principally on the grounds of cost, and the 
Hearing took place on 26th February, 1969. The Minister's decision is awaited. 
SECTION 5. REMEDIAL ACTION 
The following list shows the position at the end of the period under review 
of the more important schemes of sewerage and sewage disposal in the Authority's 
area. 
50 
SECTION 6. STATISTICS RELATING TO POLLUTION CONTROL. 
TABLE 1. DISCHARGES INTO STREAMS REQUIRING CONSENT UNDER 
SECTION 7 OF THE 1951 ACT. 
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TABLE 2. DISCHARGES INTO TIDAL WATERS REQUIRING CONSENT UNDER 
SECTION 7 OF THE 1951 ACT AS EXTENDED BY SECTION 1 OF 
THE 1960 ACT. 
TABLE 3. REVIEW OF CONDITIONS OF CONSENT UNDER SECTION 5 OF 
THE 1961 ACT. 
TABLE 4. DISCHARGES TO UNDERGROUND STRATA REQUIRING CONSENT 
UNDER SECTION 72 OF THE 1963 ACT 
No consents were granted or refused during the year. 
SECTION 7. RESEARCH. 
No research has been undertaken during the past 12 months. 
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RESULTS OF CHEMICAL ANALYSIS OF (RIVER WATERS — APRIL 1968 TO MARCH 1969 



PART VII 
OTHER GENERAL INFORMATION 
SECTION 1—RECREATIONAL FACILITIES 
The Authority has not provided or otherwise made available any recreational 
facilities on inland waters. Sailing, boating, water ski-ing, canoeing, swimming and 
angling are already established in the area. 
SECTION 2—OFFICE AND OTHER ACCOMMODATION 
The Authority's present Office Headquarters, including temporary pre-fabricated 
accommodation, is inadequate and an adjacent property which was formerly used 
as Civil Defence Headquarters for Carlisle has been purchased. An existing building 
will be adapted to provide additional offices etc., and an extension and a new 
building will be constructed for the fisheries block and pollution laboratory. When 
these premises are completed they will be occupied by the Clerk's, Fisheries and 
Pollution Departments, leaving the Engineer's and Financial Officer's Departments 
in the present accommodation. 
PART VIII 
INFORMATION ABOUT EXPENDITURE AND INCOME 
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PART VIII: INFORMATION 
Statement of Income and Expenditure on Loan and 
TABLE 
WATER 
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ABOUT EXPENDITURE AND INCOME 
Revenue Accounts—Year ended 31st March, 1969 
1 
RESOURCES 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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PART VIII: INFORMATION ABOUT EXPENDITURE 
Statement of Income and Expenditure on Loan 
TABLE 
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AND INCOME (OTHER THAN FOR WATER RESOURCES) 
and Revenue Accounts — Year ended 31st March, 1969 
2 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — Year ended 31st March, 1969 
continued 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — Year ended 31st March, 1969 
continued 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — Year ended 31st March, 1969 
continued 
69 
Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — Year ended 31st March, 1969 
continued 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — 
continued 
Year ended 31st March, 1969 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — 
continued 
Year ended 31st March, 1969 
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Statement of Income and Expenditure on Loan 
TABLE 2— 
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and Revenue Accounts — 
continued 
Year ended 31st March, 1969 
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TABLE 3 
WATER RESOURCES 
Particulars of Transactions during the year in respect of Capital Works 
TABLE 4 
Particulars of Transactions during the year in respect of Capital Works 
(OTHER THAN FOR WATER RESOURCES) 
TABLE 5 
Precept on (a) Councils of Counties and County Boroughs and 
(b) Internal Drainage Boards 
TABLE 7 
LOAN STATEMENT 
